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In this note, we construct affine!v totally variant subsets of V,(GF(3)) by using the vertex 
type of a hypergraph. 
A subset of the rt-dimensiona’ vector space V/SF(q), over the Galois field 
GF(q) is called afjinely totally ~riant if its stable subgroup, under the actions of 
the affine group of V,JGF(q)), is of order one. 
F. Hoffman [ I,43 proved the existence of such sets with a few exceptions and 
the only case unsettled for q # 2 is n = q = 3 [4.]. In this note, we provide the 
concept of the, vertex type of a hypergraph and use it to determine the M- 
tomorphisms I,)f some hypergraphs. Then we connect a subset A of V,(GF(3)) to a 
hypergrapir (A, t ) and find that an affine transformation fixing A must be an 
automorphism of the hypergraph (A, E), and therefor<: can be determined too. 
Thus we construct an aRinely totally variant subset of V,(GF(3)) and the question 
of their existence is finished. 
Finally, we give examples to demonstrate the non-uniqueness of affinely totally 
variant subsets of V,(GF(3)). 
A finite set X together with a family 
denoted by (X, E). Two hyper:;raphs (X,, EJ an 
t.aere exist5 a hijection C#I fro I to 
El to Ea. 
e degree of a vevtm 
9s 
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and rhe type of a vertex x, denoted by T(x) by 
T(x) = (T(E) 1 x E’ El. 
Evidently, d(x), T(E) and 7’(x) are alf inariant under isomorphism of hyper- 
graphs :lnd particularly under the automorp’lisms of a hypergraph. Thus we can 
use thern to determirre automorphisms of scme hypergraphs. 
LAet X =(a, b, c, . . . , k, I, m}, E =(abc, de, afg, bdg, cef, ijh, lha, Eif. ljg, lkb, mhf, 
mig, mid:) where abc denotes briefly the subs et (a, b, c>. The hypergraph (X, e) is 
shown i I Fig. 1, where ve.rtices are denotec by dots and edges are denoted by 
straight line segments through three verticcas. 
a C 
Fig. 1. 
For simplicity, we denote, for example, T(l*) = ((d(c), d(a), d(b)), (ti(ci, d(e), 
d(f))} I= { f2,5,3), {2,2,4)) by (2; 24,35}; similarly we have 
T(a) = {S; 22,23,33,34,44}, 
7-W = (3; 14,24,25), 
T(c) = (2; 24,35}, 
7’(d) = (2; 25,341, 
T(e) = (2; 24,25}, 
T(f) = (4; 22,33,34,45}, 
7Yg:) = (4; 23,33,34,45}, 
T(h) = (3; 33,34,45), 
T(i) = (3; 33,34,44}, 
T(j) = {3;‘33,35,44), 
7%) =(l; 34}, 
T(I) = (14; 13,34,34,35}, 
7’t m ) =- (3; 34,34,35}. 
Cince the types of any two vertices are distir ct, the only automorphism of the 
hjq-qqaph (X, E I must be the identity transfol mation (a)(b)(c) l l l (k)(l)(m). 
3. cly tot 
Let GF(3) = (-- 1, 0, 
4 = I4 b, c, 4 e, f, I=), 
Afjinely totally variant subsets of VJGF(3)) 
t subslet of V,(GF(3)) 
= A, U A2 U A3 wkre 
and 
4 = Ih, i, i, k), 
A5 = (I, m) 
a=0 0 0, h== ‘I 0 1, 
b=O 1 0, i = ‘1 -1 0, 
c=o -1 0, j== ‘I. 1 -1, 
d=O 0 1, k= l-l 1, 
e=O 0 -1, 
f=O 1 1, 1=--l 0 -1, 
g=o -1 -1, m=-1 -1 1. 
A is a subset of V&F(3)). 
From A we obtain a hypergraph (A, E) where E == {{x, y, z) 1 x, y, z E A, X, y and z 
are pairwise distinct, and x + y + ;E = 0). It is easy to see that C’or any edge E cz E, 
we have (I) E t Ai, or (ii) E c AZ, or (iii) JZ n Ai # $8, i = I, 2,X We then see that 
the hypergraph (A, E) here is the same as the hypergraph sho*Nn in Fig. 1, which 
has the identity transformation of A as its only automorphism. Sn other words, if a 
permutation cr of i’oints of V,(GtF(3)) becomes an autqmorpSsm of the hyper- 
graph (A, e), then ~1’ must fix every paint of A. 
Let a be an afhne transformation of V,#SF(3)), that is, u : ;t -+ xM+ (3, where 
N is a 3 X 3 invertible matrix over GF(3), x, fl E VJGF(3)). Since 
a(x)+o(y)+o(z)= :xA4ip)+(y~+8)+(zn4+(3) 
=(x-ry+z)&f, 
x+y+z=O implies cr(x)+u(y)-l-cr(z)=O. Let 
A” == {0(x> 1 x E Ah 
E“ ={cr(E) 1 E E E), 
then a is an isomorphism from l.he hypergraph (A, E) to (A”‘, e”). Particularly if 
A” = A, o is an automorphism of the hypergraph (A, E). 
Let GA be the stable subgroup of A under actions of thfr affine group G of 
V,(GF(3)), that is 
G,-{ale&, A==A}. 
Then for any a~ Gdr (T is an automorphism of the hypergrap’k 6% E), which fixes 
every point of A, particularly the following four points 
a ; e, k g. 
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For any #(T E Gd. ~a = XM + p. Since :W = Q, a = 0 0 0, then @ = 0 0 0 and we 
have c’ ‘= A/t. Since 
1 0 O-l 
11 -1 1 =lf:O, 
-1 -1 I 
then e, k, g are *a basis of V,(GF(3}), in which every point is fixed by 0, and hence 
11 ( 0 0 0 0 =- M = 1 
0 0 
0 1 . 
1 
Now we have proved that the only aff ine transformation in GA is the identity 
transformation, and thus A is an affinely totally variant subset of VJGF(3)). 
Let A’ = A \{m}, E’ ={{x, y, z) 1 x, y, z E I ‘, X, y and z are pairwise distinct, and 
x -J y + z = O}. (A’, F’) has edges 
abc, ade, afg, bdg, c*ef9 
ijh, lha, lif, ky Ikb, 
and types of vertices as follows 
T(a) ‘= (4; 22,23,24,33), 
T(b) = (3; 14,23,24), 
T(c) = (2; 23,34}, 
T(d) = (2; 24,33}, 
T(e I = (2; 23,241, 
T( f ‘I= (3; 22.24.34), 
T(g) = (3; 23,24,34}, 
T( 11) = (2; 22,44). 
T(i) = (2; 22,34}, 
T(j) = (2; 22, 341, 
T(k) ={l: 34j, 
T(1) = (4; 13,23,23,24). 
All types of vertices, except T(i) = ‘.r(j), are pairwise distinct, thus if CT E GAt, 
(r = (a) (6) (c) (4 (4 (f) (9) @I W (0 l l l . 
Since g fixers Q : e, k, g, then 4~ is the identity transformation and A’ is also an 
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affinely totally variant subset of V&F(?)>.. It follows that the affinely totally 
variant subsets of V,(GF(%) are not unique. 
In addition, it is not dilkuit to check that A” = A’&q c) is also an aB!inely 
totally variant subset of V,(GF(3)). 
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